1 Introduction the circulation and basal mass balance within subglacial lakes (Thoma et al., 48 2008b). Models that also include the interaction between ice and water, ad- 
Equation of State ( EoS)

57
Early ocean models applied the Knudsen-Ekman equation, which relies on the 58 Boussinesq approximation and linearises the EoS around some reference val- • C < T < 40 • C, 0 < S < 42 psu, and 0 < p < 10 8 Pa (≈ 10 000 m depth), 69 and could hence be applied to the global ocean as a whole.
70
However, a complication arises from the fact, that the ocean models intrinsic variable is not the temperature T , but the potential temperature θ, which excludes temperature changes induced by adiabatic processes. To bypass the time-consuming conversion of different temperature representations in ocean models, Jackett and McDougall (1995) published a modified set of coefficients for the UNESCO-formulation. This allows a straight calculation of the density from the potential temperature
The pressure in (1) is calculated from integrating the hydrostatic equation
from the surface to the depth z. To improve efficiency in numerical ocean mod-71 els solving (1) and (2) iteratively, either the density of a former model-timestep 72 has to be used, or another set of coefficients for the UNESCO-formulation of
73
the EoS has to be applied, which allows for a depth-dependent density cal-74 culation instead of pressure ρ = ρ(θ, S, z) (Haidvogel and Beckmann, 1999).
75
However, this set of coefficients is based on a homogeneously stratified standard 76 ocean and has significant limits as soon as deviations from this standard strati-77 fication arise. Figure 1 indicates computational effort, the implementation of the Gibbs-potential algorithms in 90 ocean models is the preferred formulation. For an adequate treatment of the ice-water interaction the equations for the conservation of temperature and salinity are complemented by an equation to calculate the pressure-and salinity-dependent freezing point of water (EoFP, e.g., Holland and Jenkins, 1999)
where α = 0.057 3 Updated subglacial lake model results
133
The most up-to date model to simulate the three-dimensional flow regime and Lake Vostok, with respect to this parameter, as specified in Table 1 .
145
The model set-up for Lake Concordia is fully described in Thoma et al. (2009) .
146
Here we only present the updated results with respect to the revised EoS and
147
EoFP with otherwise identical configurations. Since Lake Vostok and Lake
148
Concordia are still located well below the line of maximum density (LoMD, residence times do change slightly. In Table 1 we present updates of the most Melting rate in meteoric area (mm/a) 17.0 ± 0.4 3.8 ± 1.1 Lake water residence time (ka) 51.7 ± 5.6 18.9 ± 7.4
thinner ice sheet, moving it towards the LoMD (Figure 2) . Additionally, the 175 slope of the ice-lake interface is significantly larger (about 1.9%) compared to tions guided by a global seismic model: particular application to Antarctica.
259
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